The purple membrane of Halobacterium halobium: a new system for light energy conversion.
Patches of a distinctly different structure from the rest of the cell membrane occur in Halobacterium halobium. The isolated patches are called the purple membrane. It derives its colour from a retinal-protein complex, bacteriorhodopsin, which is the only protein species in this membrane serving a phototransducing function. Light energy is converted by a photochemical cycle going on continuously under illumination and accompanied by a cyclic release and uptake of protons. In the intact cell, this cycle operates as a vectorial process and therefore builds up an electrochemical gradient across the cell membrane conserving part of the absorbed light energy. The cell apparently uses this electrochemical gradient for the synthesis of ATP. Photophosphorylation is shown to be insensitive to cyanide but sensitive to dicyclohexylcarbodiimide (DCCD) and uncouplers. The concentration of ATP and the pH are tightly coupled but can be uncoupled by DCCD. Bacteriorhodopsin, as a light-driven proton pump, can then be studied in the cell as an isolated process. Quantitation of light energy conversion is possible by the indirect method of inhibition of respiration by light and the comparison of the number of absorbed quanta which prevent consumption of one molecule of oxygen.